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(57) A radio correcting timepiece that can reduce 
the influence of a radio wave situation of the standard 
radio wave having time information according to an ar- 
ea, and can make a correction to the exact time in a 
shorter time is provided. The radio correcting timepiece 
comprises a signal receiving means (1) for receiving a 
standard radio wave and a timepiece means (2) for cor- 
recting and displaying time on the basis of the time in- 
formation outputted from the signal receiving means. 
The signal receiving means (1 ) can receive plural stand- 
ard radio waves and includes memory means (1 1) which 
is able to store signal receiving order of the plural stand- 
ard radio waves. Since the plural standard radio waves 
can be received, the influence of a radio wave situation 
according to an area can be reduced and a correction 
to the exact time can be made in a shorter time by using 
the standard radio wave transmitted every minute. 
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Description 

TECHNICAL FIELD 

[0001] This invention relates to a radio correcting 
timepiece having a signal receiving means for receiving 
a standard radio wave having time information, and a 
timepiece means for displaying the time on the basis of 
the time information outputted from this signal receiving 
means. This invention particularly relates to its receiving 
system. 

BACKGROUND ART 

[0002] JP-A-1 1-1 60464 conventionally discloses a 
solar energy operating type wireless control timepiece 
and JP-A-2001 -166071 discloses a self electricity gen- 
erating type electronic timepiece. Each timepiece re- 
ceives the standard radio wave including the time infor- 
mation of high accuracy such as a year, a month, a day, 
an hour, a minute, a correct second, summer time infor- 
mation, etc. transmitted every one minute as a tech- 
nique for receiving time data from the exterior and cor- 
recting the timo displayed at present, and automatically 
makes a time correction as time setting, a date correc- 
tion, etc, 

[0003] In Japan, the standard radio wave is transmit- 
ted at present from a transmission station located in 
Fukushima prefecture at a frequency of 40 KHz. How- 
ever, in an area such as a Kyushu district, etc. separated 
by 1 000 Km or more from the transmission station of the 
Fukushima prefecture, the intensity of an electric field is 
weak and there are areas unable to sufficiently receive 
the standard radio wave. Therefore, a new transmission 
station is being constructed in Saga prefecture of Japan 
in the year of 2001 . Thefrequency of the standard radio 
wave transmitted from this transmission station of the 
Saga prefecture is 60 KHz, and it is necessary to switch 
the receiving frequency and the receiving algorithm to 
a receiving frequency and a receiving algorithm corre- 
sponding to this area so as to set the signal receiving 
range of the radio correcting timepiece to the whole 
country of Japan. Furth er, the f req uency of the standard 
radio wave and a time code format, etc. are different in 
accordance with respective countries and areas. There- 
fore, it is necessary to switch the receiving frequency 
and the receiving algorithm to the receiving frequency 
and the receiving algorithm according to the area so as 
to cope with the standard radio waves. 
[0004] On the other hand, JP-B-56-1 7629 discloses 
a timepiece having a correcting means using the radio 
wave in which the pattern of a time signal mixed with a 
voice signal and broadcasted from a broadcast station, 
etc. is stored in advance and broadcast waves from plu- 
ral broadcast stations are sequentially received in a con- 
stant period, and the time correction is made by recog- 
nizing the time signal waveform. Namely, when the in- 
tensity of the electric field of the radio station is too weak 



to receive the signal, the signals of other broadcast sta- 
tions are sequentially received in a predetermined pat- 
tern, and the signal reception of each broadcast station 
is repeated until the signal can be received. 

5 [0005] However, although JP-A-1 1-1 60464 discloses 
the solar energy operating type wireless control time- 
piece and JP-A-2001 -1 66071 discloses the self electric- 
ity generating type electronic timepiece as mentioned 
above, these inventions do not disclose the case that 

10 required radio wave can not be received by the differ- 
ence in radio wave intensity according to the area. In 
the above disclosure of JP-B-56-1 7629, its main object 
is not to receive the standard radio wave including the 
time information of high accuracy, but is to receive one 

is time service signal in one hour. In such a signal receiving 
system, where electricity saving is required as in a com- 
pact portable timepiece, it is necessary to set signal re- 
ceiving periods during short times before and after a cor- 
rect lime. Therefore, when a large time error is caused, 

20 the case that it is difficult to automatically correct the 
time is caused. Further, in the construction for receiving 
the time signal, the next time signal is received after at 
least one hour has passed. Therefore, a period required 
for the correction is lengthened. 

25 [0006] Therefore, an object of this invention is to pro- 
vide a radio correcting timepiece which reduces the in- 
fluence of a radio wave situation of the standard radio 
wave according to an area, and can cope with the case 
causing a large time error, and can make a correction 

30 to the exact time in a shorter period. 

DISCLOSURE OF THE INVENTION 

[0007] To achieve the above object, the present in- 

35 vention resides in a radio correcting timepiece compris- 
ing signal receiving means for receiving a standard radio 
wave having time information and timepiece means for 
displaying time on the basis of the time information out- 
putted from the signal receiving means. 

40 [0008] The signal receiving means can receive plural 
standard radio waves, and the radio correcting time- 
piece further comprises memory means able to store 
signal receiving order of the plural standard radio 
waves. Thus, since the plural standard radio waves can 

45 be received, the influence of a radio wave situation ac- 
cording to an area can be reduced and it is possible to 
cope with the case of generation of a large time error by 
using the standard radio wave transmitted every minute. 
Accordingly, a correction to exact time can be made in 

so a shorter period. 

[0009] Further, if the radiocorrectingtimepiecefurther 
comprises rewriting means able to rewrite the signal re- 
ceiving order of the plural standard radio waves stored 
to the memory means, a more suitable standard radio 

55 wave can be preferentially received by rewriting the sig- 
nal receiving order. 

[0010] Further, if the rewriting means can be operated 
by an external operating member in the radio correcting 
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timepiece, a more suitable standard radio wave accord- 
ing to the area can be arbitrarily received. 
[0011] Further, ifthe radio correcting timepiece further 
comprises judging means forjudging whether each sig- 
nal reception in each signal receiving order is completed 
or uncompleted, and the signal receiving means termi- 
nates the signal reception by a completing signal from 
the judging means, the signal receiving time can be fur- 
ther shortened and power consumption can be saved 
and reduced. 

[0012] Further, the radio correcting timepiece may fur- 
ther comprise judging means for judging whether each 
signal reception in each signal receiving order is com- 
pleted or uncompleted, and flag judging means which 
sets-on a flag with respect to a standard radio wave sta- 
tion of this order by an uncompleting signal from the 
judging means, and skips the signal receiving order of 
the standard radio wave station having the flag at the 
next signal receiving time, and performs the signal re- 
ception of the next signal receiving order. In this case, 
power consumption can be reduced in a higher degree 
and the signal receiving time can be shortened by mak- 
ing the best use of the past signal receiving hysteresis 
information. 

[0013] Further, the radio correcting timepiece may fur- 
ther comprise judging means forjudging whether each 
signal reception in each signal receiving order is com- 
pleted or uncompleted, and flag judging means which 
sets-on a flag with respect to a standard radio wave sta- 
tion of this order by a signal reception completing signal 
of constant or more time information from the judging 
means, and executes the signal reception of the stand- 
ard radio wave station of the signal receiving order hav- 
ing the flag at the next signal receiving time. In this case, 
power consumption can be reduced in a higher degree 
and the signal receiving time can be shortened by mak- 
ing the best use of the past signal receiving hysteresis 
information. 

[0014] Further, if the standard radio wave received in 
at least one adjacent order among the signal receiving 
orders is selected and determined from the standard ra- 
dio waves of the same frequency in the radio correcting 
timepiece, it is possible to shorten time taken to stabilize 
the amplification factor of an auto gain controller of the 
signal receiving means for performing setting with re- 
spect to the intensity of an electric field. Further, It is pos- 
sible to shorten the lime until the reception of a lime code 
and the signal reception can be rapidly performed. 
[0015] Further, the radio correcting timepiece may fur- 
ther comprise judging means forjudging whether each 
signal reception in each signal receiving order is com- 
pleted or uncompleted, and the completing signal of 
each signal receiving order from the judging means may 
be counted every standard radio wave station, and the 
rewriting means may be constructed so as to rewrite the 
signal receiving order at the next signal receiving time 
by accumulating this counting number, and the radio 
correcting timepiece may further comprise initializing 



means for initializing each of the counting number every 
selected and determined signal receiving time number. 
In this case, useless power consumption is reduced and 
the signal receiving time is shortened and the signal re- 
5 ception can be rapidly performed by setting the signal 
receiving order according to the frequency of a perfect 
success from the past signal receiving hysteresis. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 

[0016] 

Fig. 1 is a circuit block diagram showing a first em- 
bodiment mode of a radio correcting timepiece in 

is this invention. 

Fig. 2 is a flow chart showing a signal receiving step 
in the embodiment mode of Fig. 1 . 
Fig. 3 is a flow chart showing a signal receiving step 
in a second embodiment mode of the radio correct- 

20 jng timepiece in this invention. 

Fig. 4 is a flow chart showing a signal receiving step 
in a third embodiment mode of the radio correcting 
timepiece in this invention. 

Fig. 5 is a flow chart showing a signal receiving step 
25 jn a fourth embodiment mode of the radio correcting 
timepiece in this invention. 

Fig. 6 is aflow chart showing a signal receiving step 
in a fifth embodiment mode of the radio correcting 
timepiece in this invention. 
30 Fig. 7 is a flow chart showing a signal receiving step 
in a sixth embodiment mode of the radio correcting 
timepiece in this invention. 

Fig. 8 is aflow chart showing a signal receiving step 
in a seventh embodiment mode of the radio correct- 
35 jng timepiece in this invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0017] The present invention will be explained in ac- 
40 cordance with the accompanying drawings to explain 
the present invention in more detail. 

(1 ) First embodiment mode 

45 [0018] Fig. 1 is a circuit block diagram showing the 
first embodiment mode. In a receiving means 1 of Fig. 
1 , an antenna 1 A receives a standard radio wave and a 
tuning circuit 1 B tunes a tuning frequency of the antenna 
1 A, and the standard radio wave received by the anten- 
so na 1A is converted into a digital signal by a signal re- 
ceiving circuit 1C. The digital signal 1D outputted from 
the signal receiving circuit 1 C is inputted to a microcom- 
puter 1 E for assigning a receiving frequency and decod- 
ing the digital signal 1 D and making the time correction 
55 of a timepiece means 2 for displaying time. A ROM 1 F 
stores the receiving frequency, an algorithm, informa- 
tion for processing time information such as a year, a 
month, a day, an hour, a minute, etc. The ROM 1F 
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stores, in this embodiment mode., the contents that the 
frequency transmitted from Fukushima prefecture is 40 
KHz, the algorithm, Fukushima station information 1G 
describing the information for processing the time infor- 
mation such as a year, a month, a day, an hour, a minute, 
etc. the contents that the frequency transmitted from Sa- 
ga prefecture is 60 KHz, the algorithm, Saga station in- 
formation 1H describing the information for processing 
the time information such as a year, a month, a day, an 
hour, a minute, etc. A RAM 1 1 stores the order of a trans- i 
mission station for receiving a signal. The RAM 11 has 
a first RAM area 1J for storing the information of a trans- 
mission station for firstly performing the signal recep- 
tion, and a second RAM area 1 K for storing the informa- 
tion of a transmission station for secondly performing 1- 
the signal reception. Reference numeral 1L designates 
a frequency selecting signal outputted to the tuning cir- 
cuit 1 B and the receiving circuit 1C from the microcom- 
puter 1E. An external input means 1M, the above ROM 
1 F and the RAM 1 1 are here connected to the microcom- 21 
puter 1E. 

[001 9] Fig. 2 is a flow chart of a signal receiving step 
for automatically changing the receiving frequency by 
the radio correcting timepiece of the invention and per- 
forming the signal reception. 25 
[0020] The signal receiving step in the invention will 
next be explained by using the flow chart of Fig. 2. 
[0021 ] When the main stay place of a user is the west- 
ern Japan, the user sets the Saga station to the first 
RAM area 1J and also sets the Fukushima station to the 30 
second RAM area 1 K by using the external input means 
1 M in a state before the signal reception is performed. 
[0022] When a signal reception starting step S1 isper- 
formed in this state, the microcomputer 1 E proceeds to 
a step S2 in Fig. 2 in accordance with information (the 35 
same as a step of the flow chart of Fig. 2) described 
within the ROM 1F. The microcomputer 1E recognizes 
that the receiving station of the first RAM area 1 J is the 
Saga station. The microcomputer 1E then reads Saga 
station information 1 H within the ROM 1 F, and supplies 40 
the frequency selecting signal 1 L to the tuning circuit 1 B 
and the receiving circuit 1 C since the receiving frequen- 
cy is 60 KHz. The microcomputer 1 E then sets the re- 
ceiving frequency to 60 KHz. 

[0023] The standard radio wave signal of the Saga <*s 
station received by the antenna 1A is converted into a 
digital signal 1D by the receiving circuil 1C, and is con- 
verted into time information on the basis of the Saga sta- 
tion information 1 H by the microcomputer 1 E and the 
time correction is made. When it is judged in a step S3 so 
that the signal reception is successful, it proceeds to a 
stop S5 in Fig. 2 and the signal reception is terminated, 
in contrast to this, when it is judged that the signal re- 
ception is unsuccessful, it proceeds to a step S4 in Fig 
2 - ' 55 

[0024] In the step S4, it is recognized that the receiv- 
ing station of the second RAM area 1 K is the Fukushima 
station, and the Fukushima station information 1 G within 



the ROM 1 F is read. Since the receiving frequency is 40 
KHz, the frequency selecting signal 1L is given to the 
tuning circuit 1 B and the receiving circuit 1 C and the re- 
ceiving frequency is set to 40 KHz. 

' [0025] The standard radio wave signal of the Fuku- 
shima station received by the antenna 1A is converted 
into a digital signal 1 D by the receiving circuit 1C, and 
is also converted into time information on the basis of 
the Fukushima station information 1G bythemicrocom- 

' puter 1 E, and the time correction is made. It proceeds 
to the step S5 by the passage of a constant time irre- 
spective of the success and unsuccess of the signal re- 
ception in the step S4, and the signal reception is termi- 
nated. 

; [0026] Since the user here stays mainly in the western 
Japan, the time correction is terminated by one signal 
reception of the Saga station in most cases. However, 
even when the user temporarily moves to the eastern 
Japan in a trip, etc., the time correction can be made by 
second signal reception of the Fukushima station. 
Therefore, the accuracy of time can be secured. Con- 
versely, when the main stay place of the user is the east- 
ern Japan, the Fukushima station is set to the first RAM 
area 1J and the Saga station is set to the second RAM 
area 1 K in advance reversely to the above explanation. 
[0027] In this embodiment mode, the two receiving 
stations are explained as an example. However, it is 
possible to cope with three or more receiving stations 
by programming information of each ofthethreeormore 
receiving stations in the ROM 1 F and arranging three or 
more memory areas in the RAM 1 1. 
[0028] In accordance with the above embodiment 
mode, even when the user lives in any place, the user 
can always firstly receive a signal in the transmission 
station of an area in which the user mostly stays. Ac- 
cordingly, the receiving time can be shortened and the 
consumption of receiving electric power can be greatly 
restrained. 

(2) Second embodiment mode 

[0029] A second embodiment mode will next be ex- 
plained on the basis of Fig. 3. Fig. 3 is a flow chart show- 
ing a signal receiving step in the second embodiment 
mode of the radio correcting timepiece in this invention. 
[0030] This embodiment is an example about the ra- 
dio correcling limepiece in which a signal is mainly re- 
ceived in Japan. A start S21 is made by a timing signal 
from a timepiece means, etc., and an automatic signal 
receiving state is started in a step S22. First, the signal 
reception of the 40 KHz format of the Fukushima station 
is tried. When it is judged in a step S23 that the signal 
reception is unsuccessful and the judgment is NO, the 
signal reception of the 60 KHz format of the Saga station 
is subsequently tried in a step S24. Further, when the 
signal reception is unsuccessful and the judgment is NO 
in a step S25, the signal reception of a 60 KHz format 
of a US station is tried in a step S26. In this example, 
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the signal reception is terminated in a step S27 irrespec- 
tive of this trial result. In contrast to this, when the signal 
reception is successful and the judgment is YES in the 
step S23 or S25, it immediately proceeds to the step 
S27 and the signal reception is terminated. However, a 
judging step for judging whether the signal reception is 
successful or not may be inserted after the step S26, 
and it may be returned to the step S22 and the signal 
reception may be again performed in the case of NO in 
the judgment of this judging step. In contrast to this, in 
the case of YES, it proceeds to the step S27 and the 
signal reception is terminated. 

[0031] When the 40 KHz format and the 60 KHz for- 
mat are switched, it generally takes about 30 seconds 
to stabilize the operation of an auto gain controller of a 
receiving means for performing setting with respect to 
the intensity of an electric field. However, in this second 
embodiment mode, since the 60 KHz format of the US 
station is set after the 60 KHz formal or the Saga station, 
the time until the reception of a time code can be short- 
ened and the signal reception can be rapidly performed 
when the receivable standard radio wave station is set 
to the 60 KHz format of the US station. 

(3) Third embodiment mode 

[0032] A third embodiment mode will next be ex- 
plained on the basis of Fig. 4. Fig. 4 is a flow chart show- 
ing a signal receiving step in the third embodiment mode 
of the radio correcting timepiece in this invention. 
[0033] In this example, the signal reception of a sta- 
tion having a ceasing hysteresis on the way in the signal 
reception is not tried but passed at the next signal re- 
ceiving time, and it proceeds to the signal reception of 
the next station. 

[0034] A start step S31 is started by a timing signal 
from a timepiece means, etc., and an automatic receiv- 
ing state is started in a step S32 and the signal reception 
of the 40 KHz format of the Fukushima station is intend- 
ed to be first tried. It is judged in a step S33 whether a 
midway signal receiving flag Ffn corresponding to the 
Fukushima station described later is 1 or 0. If this flag 
is 1 , this station is passed. In contrast to this, if this flag 
is 0, the signal reception is started and it is judged in a 
step S34 whether the signal reception is ceased on the 
way or not after a constant time. If this judgment is YES, 
the flag of 1 is set in the midway signal receiving flag 
Ffn, and it proceeds to a step S37 and the signal recep- 
tion of the 60 KHz format of the Saga station in the next 
order is intended to be tried. On the other hand, if the 
judgment is NO in the step S34 for judging whether the 
signal reception is ceased on the way or not, no flag of 
1 is set in the midway signal receiving flag Ffn, and it is 
judged in a step S35 whetherthe signal reception is per- 
fectly successful or not. When this judgment is NO, it 
proceeds to the step S37 and the signal reception of the 
60 KHz format of the Saga station in the next order is 
intended to be tried. 



8 

[0035] After it proceeds to the step S37, it is further 
judged in a step S38 whether a midway signal receiving 
flag Fsn corresponding to the Saga station described 
later is 1 or 0. If this flag is 1, this station is passed. In 

s contrast to this, if this flag is 0, the signal reception of 
the Saga station is started and it is judged in a step S39 
whether the signal reception is ceased on the way or not 
after a constant time. If this judgment is YES, the flag of 
1 is set in the midway signal receiving flag Fsn and it 

w proceeds to a step S312, and the signal reception of the 
60 KHz format of the US station (the standard radio 
wave station of the United States of America) in the next 
order is intended to be tried. On the other hand, if the 
judgment is NO in the step S39 forjudging whetherthe 

'5 signal reception is ceased on the way or not, no flag of 
1 is set in the midway signal receiving flag Fsn in a step 
S311 , and it is judged in a step S310 whether the signal 
reception is perfectly successful or not. When this judg- 
ment is NO, it proceeds to the step S312 and the signal 

20 reception of the 60 KHz format of the US station in the 
next order is intended to be tried. 

[0036] After it proceeds to the step S312, it is further 
judged in a step S31 3 whether a midway signal receiv- 
ing flag Fun corresponding to the US station described 

25 later is 1 or 0. If this flag is 1 , this station is passed and 
the signal reception is terminated. In contrast to this, if 
this flag is 0, the signal reception of the US station is 
started and it is judged in a step S3 14 whether the signal 
reception is ceased on the way or not after a constant 

30 time. If this judgment is YES, the flag of 1 is set in the 
midway signal receiving flag Fun, and it proceeds to a 
step S31 5 and the signal reception is terminated. On the 
other hand, if the judgment is NO in the step S314 for 
judging whether the signal reception is ceased on the 

35 way or not, it proceeds to the step S315 without setting 
the flag of 1 in the midway signal receiving flag Fsn in 
the step S314, and the signal reception is terminated. 
[0037] If the judgment is YES in the signal reception 
success of the above step S35 or S3 10, it immediately 

40 proceeds to the step S315 and the signal reception is 
terminated. The flag Ffn in the step S36 is initialized on 
the basis of predetermined state switching such as the 
operation of e.g., an external input means 1 M , etc. after 
the signal reception is terminated. Similarly, the flag Fsn 

45 in the step S311 or the flag Fun in the step S316 is ini- 
tialized on the basis of the predetermined state switch- 
ing such as Lhe operation of e.g., the external input 
means 1M, etc. after the signal reception is terminated. 
[0038] In this third embodiment mode, useless power 

so consumption is reduced and signal reception time is 
shortened and the signal reception can be rapidly per- 
formed by passing a predetermined station in which 
there is no possibility that the signal reception can be 
perfectly performed from the past signal reception hys- 

55 teresis. 
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(4) Fourth embodiment mode 



10 



[0039] A fourth embodiment mode will next be ex- 
plained on the basis of Fig. 5. Fig. 5 is a flow chart show- 

Zh 8 "'HT T iVin9 St6P in the fourth embodiment 
rnSli , I Correctin 9 t^epiece in this invention. 
[0040] In this example, on the basis of the hysteresis 
of the signal reception of a station able to be received 
to a certain extent, the signal reception is tried at the 
next signal receiving time since there is a possibility of 
the signal reception. It proceeds to the signal reception 
of the next station only when the signal reception is un- 
successful. 

[0041] A start S41 is made by a timing signal from the 
t.mepiece means, etc., and an automatic signal receiv- 

of?h?]n ZST* in 8 St6P 542 and the si 9 nal rece Ption 
of the 40 KHz format of the Fukushima station is intend- 
ed to be first tried. It is then judged in a step S43 whether 
a certain extent signal receiving flag Ffy corresponding 
to the Fukushima station described later is 1 or 0 If this 
f ag ,s 0, this station is passed. In contrast to this, if this 
flag is 1 , the signal reception is started. It is then judged 
m a step S44 whether the signal reception can be per- 
formed to a certain extent or not after a constant time. 
If th, 8 judgment is YES, the flag of 1 is set in the certain 
extent signal receiving flag Ffy and it proceeds to a step 
S47 and the signal reception of the 60 KHz format of the 
Saga station in the next order is intended to be tried On 
the other hand, if the judgment is NO in the step S44 for 
judging whether the signal reception can be performed 
to a certain extent or not, no flag of 1 is set in the certain 
S^lT*' r e ' Vin9 fl39 Ffy ' and * is Jud 9 ed in a step 
ornT^ f S19na ' rGCepti0n is per,ect, y successful 
or not. I the judgment is NO in the step S45, it proceeds 
to the step S47 and the signal reception of the 60 KHz 
format of the Saga station in the next order is intended 
to be tried. 

[0042] After it proceeds to the step S47, it is further 
judged in a step S48 whether a certain extent signal re- 
TrlTl I'! 9 FSy corres P° ndin 9 to the Saga station de- 

is ™l h 7 " 1 ° r °' " tWS jUdgment is °- this nation 
is passed. In contrast to this, if this judgment is 1 the 
signal reception of the Saga station is started and it is 
judged ,n a step S49 whether the signal reception can 

timfif T Bd l° 3 C6rtain 6Xtent ° r n0t after a cons tant 
time. If this judgment is YES, the flag of 1 is set in the 
certain extent signal receiving flag Fsy in a step S411 

ItZ Z°«T? t0 3 St6P 8412 ,he Si 9 nal rece P tf °n 
of the 60 KHz format of the US station (the standard ra- 
dio wave station of the United States of America) in the 
next order » mtended to be tried. On the other hand if 
he judgment is NO in the step S49 forjudging whether 
the s.gnal reception can be performed to a certain extent 
or not, no flag of 1 is set in the certain extent signal re- 
ceiving f| ag Fsy in tne step ^ ^ j{ . & 

step S410 whether the signal reception is perfectly suc- 
cessful or not. If this judgment is NO, it proceeds to the 
step S412 and the signal reception of the 60 KHz format 



So«, A S « in thS nSXt ° rder is intended t0 be '^d. 

• * Pr ° CeedS t0 the ste P S412 > il is ft*ther 
judged m a step S413 whether a certain extent signal 

5 39 FUV COrres P° ndin 9 to the US station de- 

* senbed later ,s 1 or 0. If this flag is 0) this station is 
passed and the signal reception is terminated. In con- 
rast to this, if this flag is 1, the signal reception of the 

wLhf * IS Start6d and ,-t iS jUd9ed in a S ^P S414 
w I ! S ' 9nal reCeption can be Performed to a cer- 

s YEt S thl°; n0taf : eraCOriStanttime - '^Judgment 
is YES, the flag of 1 ,s set in the certain middle extent 
signal receivmg flag Fuy, and it proceeds to a step S415 
and the signal reception is terminated. On the other 

15 !lf J 9mem iS N ° in the Ste P S414 for judging 

« whether the signal reception can be performed to a cer 
tarn extent or not, it proceeds to the step S415 and the 
signal reception is terminated without setting the flag of 
the certain extent signal receiving flag Fuy in a step 

» [0044] If the judgment is YES with respect to the sig- 
nal reception success of the above step S45 or S41 0 it 
immediately proceeds to the step S415 and the signal 
nZT^ " l ri nated - The fla 9 Hy the step S46 is 
2S Zt T ° baSlS ° f P rGdct *rmincd state switching 
1M etc »n ° P t r ati ° n ° f e ' 9 " thS SXternal in P ut means 
lartwh f f e c S ' 9nal reCepti ° n iS term inated. Simi- 
larly, the flag Fsy ,n the step S411 or the flag Fuy in the 
step S41 6 is initialized on the basis of the predetermined 
30 S S T 9 SUCh aS thS ° peration of e 9- the exter- 

[0045] In this fourth embodiment mode, the signal re- 
ception of a predetermined station having a possibility 
35 ° P ! 9Ct SUCCSSS is tried from th e past signal re- 
* ceiving hysteresis and a station having a low possibility 
of the signal reception success is passed in the signal 

TXT' J h f' USSleSS P° wer sumption is reduced 
n total and the signal receiving time is shortened and 
the srgnal reception can be rapidly performed 



(5) Fifth embodiment mode 



[0046] A fifth embodiment mode corresponding to the 
second embodiment mode will next be explained on the 
« basis of F,g. 6 . Fig. 6 is a flow chart showing a signal 
rece.v,ng step in the fifth embodiment mode of the radio 
correcting timepiece in this invention. 
[0047] This embodiment is an example about the ra- 

so nlTS? 9 timSPieCe With the Si9nal rece P tion in th e 
50 United States of America as a main. 

[0048] An automatic signal receiving state is started 
by a timing signal from the timepiece moans etc in a 
S TH S f ,~ the Si9nal rece Pti°n of the 60 KHz format 
55 H ? . St3ti0n iS firBt tried in a ste P S52. When the 
judgment m a step S53 is NO in the signal receiving suc- 
cess, the signal reception of the 60 KHz format of the 
Saga station is subsequently tried in a step S54. Further 
when the judgment in a step S55 is NO in the signal 
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receiving success, the signal reception of the 40 KHz 
format of the Fukushima station is tried in a step S56. 
In this example, the signal reception is terminated in a 
step S57 irrespective of this trial result. If the judgments 
in the steps S53 and S55 are YES in the signal receiving 5 
success, it immediately proceeds to the step S57 and 
the signal reception is terminated. However, a judging 
step forjudging whetherthe signal reception is success- 
ful or not may be inserted after the step S56, and it may 
be returned to the step S52 in the case of NO in the 
judgment of this judging step and the signal re- reception 
may be also started. In this case, if the judgment is YES 
in this judging step, it proceeds to the step S57 and the 
signal reception is terminated. 

[0049] In the switching of the 40 KHz format and the 
60 KHz format, it generally takes about 30 seconds to 
stabilize the operation of an auto gain controller of asig- 
nal receiving means for performing setting with respect 
to the intensity of an electric field. However, in this fifth 
embodiment mode, the 60 KHz format of the Saga sta- 
tion is set after the 60 KHz format of the US station. Ac- 
cordingly, when the receivable standard radio wave sta- 
tion is set to the 60 KHz format of the Saga station, the 
time until the reception of a time code can be shortened 
and the signal reception can be rapidly performed. 

(6) Sixth embodiment mode 

[0050] A sixth embodiment mode will next be ex- 
plained on the basis of Fig. 7. Fig. 7 is a flow chart show- 
ing a signal receiving step in the sixth embodiment mode 
of the radio correcting timepiece in this invention. 
[0051 ] In this example, the number of times of the sig- 
nal receiving success of the format of each station is 
counted (incremented or decremented), and the signal 
receiving order of the formats of first, second, third, — 
stations is determined in accordance with the frequency 
of the signal receiving success from the past signal re- 
ceiving hysteresis. 

[0052] An example about the radio correcting time- 
piece able to receive three stations such as the 40 KHz 
format of the Fukushima station, the 60 KHz format of 
the Saga station and the 60 KHz format of the US station 
(the standard radio wave station of the United States of 
America), etc. will be explained. 
[0053] A start step S61 is started by a timing signal 
from the timepiece means, etc., and the signal receiving 
state is started in a step S62, and the signal reception 
of an X-station having a maximum accumulating suc- 
cess time number of the previous hysteresis among the 
three stations is intended to be tried. It is then judged in 
a step S63 whether a midway signal receiving flag Fxn 
with respect to this X-station is 1 or 0. If this flag is 1 , 
this station is passed. In contrast to this, if this flag is 0, 
the signal reception is started. It is then judged in a step 
S64 whether the signal reception is ceased on the way 
or not after a constant time. If this judgment is YES, the 
flag of 1 is set in the midway signal receiving flag Fxn in 



a step S66, and it proceeds to a step S67 and the signal 
reception of a Y-station having a second largest accu- 
mulating success time number of the previous hystere- 
sis is intended to be tried. On the other hand, if the judg- 
ment in the step S64 for judging whether the signal re- 
ception is ceased on the way or not is NO, it is judged 
in a step S65 whetherthe signal reception is perfectly 
successful or not without setting the flag of 1 in the mid- 
way signal receiving flag Fxn. If this judgment is NO, it 
proceeds to the step S67 and the signal reception of the 
Y-station having the second largest accumulating suc- 
cess time number of the previous hysteresis is intended 
to be tried. When the judgment in the step S65 is YES, 
the value of 1 is added to the accumulating success time 
number Cx of the previous hysteresis in a step S61 7, 
and the entire signal reception is terminated in a step 
S615. 

[0054] After it proceeds to the step S67 and the signal 
reception of the Y-slalion having the second largest ac- 
cumulating success time number of the previous hys- 
teresis is intended to be tried, it is judged in a step S68 
whether a midway signal receiving flag Fyn correspond- 
ing to the second Y-station is 1 or 0. If this flag is 1 , this 
station is passed. In contrast to this, if this flag is 0, the 
signal reception of the second Y-station is started, and 
it is judged in a step S69 whether the signal reception 
is ceased on the way or not after a constant time. If this 
judgment is YES, the flag of 1 is set in the midway signal 
receiving flag Fyn in a step S611 , and it proceeds to a 
step S612 and the signal reception of a Z-station having 
the next largest accumulating success time number of 
the previous hysteresis is intended to be tried. On the 
other hand, if the judgment in the step S69 forjudging 
whetherthe signal reception is ceased on the way or not 
is NO, it is judged in a step S610 whether the signal 
reception is perfectly successful or not without setting 
the flag of 1 in the midway signal receiving flag Fyn in 
the step S61 1 . If this judgment in the step S61 0 is NO, 
it proceeds to the step S61 2 and the signal reception of 
the Z-station having the next largest accumulating suc- 
cess time number of the previous hysteresis is intended 
to be tried. When the judgment in the step S61 0 is YES, 
the value of 1 is added to the accumulating success time 
number Cy of the previous hysteresis in a step S61 8 
and the entire signal reception is terminated in the step 
S615. 

[0055] After it proceeds to the step S612 and the sig- 
nal reception of the Z-station having the third accumu- 
lating success time number of the previous hysteresis 
is intended to be tried, it is judged in a step S61 3 whether 
a midway signal receiving flag Fzn corresponding to the 
third Z-station is 1 or 0. If this flag is 1 , this station is 
passed. In contrast to this, if this flag is 0, the signal re- 
ception of the third Z-station is started and it is judged 
in a step S614 whether the signal reception is ceased 
on the way or not after a constant time. If this judgment 
is YES, the flag of 1 is set in the midway signal receiving 
flag Fzn in a step S616, and it proceeds to the step S615 
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and the entire signal reception is terminated. On the oth- 
e ll nd \H jud9ment in the ^ep S614 for judging 
whetherthe s.gnal reception is ceased on the way or not 
is NO, ,t is judged in a step S617 whether the signal 
recept.cn is perfectly successful or not without setting s 
he flag of 1 , n the midway signal receiving flag Fzn in 
the step S616. If this judgment in the step S617 is NO 
it proceeds to the step S6 1 5 and the entire signal recep- 
tion ,s terminated. In contrast to this, when the judgment 
in the step S617 is YES, the value of 1 is added to the w 
accumulatmg success time number Cz of the previous 
hysteresis in a step S61 9, and the entire signal reception 
is terminated in the step S615. 

[0056] The flag Fxn in the step S66 is initialized on 
the basis of predetermined state switching such as the is 
operat.on of e.g., the external input means 1 M, etc. after 
the signal reception is terminated. Similarly, the flag Fyn 
m the step S61 1 or the flag Fzn in the step S61 6 is ini- 
tialized on the basis of the predetermined slate switch- 
ing such as the operation of e.g. the external input zo 
means 1M, etc. after the signal reception is terminated 
Further, the accumulating success time numbers Cx 
oy, Cz of the previous hysteresis are initialized every" 
selected time number of the signal reception eg everv 
ten signal receptions. 2* 
[0057] Here, the accumulating success time numbers 
Cx Cy Cz are set to be incremented, but can be also 
set to be decremented. 

[0058] In this sixth embodiment mode, a predeter- 
mined station having no possibility of the perfect signal so 
reception is passed by the past signal receiving hyster- 
esis, and the signal receiving order of the station is 
changed in accordance with the accumulating success 
toe number. Thus, useless power consumption is re- 
duced and the signal receiving time is shortened and 35 
the signal reception can be rapidly performed 



(7) Seventh embodiment mode 

[0059] A seventh embodiment mode will next be ex- 4i 
Plained on the basis of Fig. 8. Fig. 8 is a flow chart show- 
ing a signal receiving step in the seventh embodiment 
™ !,° f t rr radi0 correcting timepiece in this invention. 
[0060] m this example, when only hour and minute da- 
ta are received in the 40 KHz format of the Fukushima « 
station and only calendar data can be subsequently re- 
ceived in the 60 KHz format of the Saga station in the 
signal reception in Japan, both the data are processed 
as the perfect signal reception. Namely, in this example, 
P^ect data are obtained by combining or synthesizing so 
21 ? ? at '° n data fr ° m the two differe "t stations. 

from tl t Start St ° P 871 iS Startcd ^ a timin ° Si g^ 
from the t.mepiece means, etc., and an automatic signal 
receiving state is started in a step S72, and the signal 

ST °J T, 40 KHZ f ° rmat ° f the Fukushima nation 55 
s first started. It ,s then judged in a step S73 whether 
the signal reception is ceased on the way or not after a 
constant time. If this judgment is YES, ft is judged fn a 



nnn f h 79 h Whether the si 9" al reception can be performed 
until the hour and minute data. If this judgment is YES 
it proceeds to the signal reception of the 60 KHz format 

Jhiftf T° n 1 Sa9a Stati ° n in 3 Step S7S ln contr ast to 
h,s, ,f the judgment in the step S79 is NO, it proceeds 
to a step S78 and the signal reception is terminated On 
the other hand, if the judgment in the step S73 is NO it 
proceeds to a step S74 and it is judged whetherthe sig- 

result is YES, ,t proceeds to a step S78 and the signal 
reception ,s terminated. In contrast to this, if the judg- 
ment ,n the step S74 is NO, it proceeds to the signal 
reception of the 60 KHz format of the second Saga sta- 
tion in the step S75. 

[0062] in the signal reception of the 60 KHz format of 
the Saga station, it is judged in a step S76 whether the 
signa reception is ceased on the way or not after a con- 
stant time. If this judgment is YES, it is judged in a step 

fit thP ^ h ' Sl9nal reCepli ° n Can be Perf0rmed un- 
til the calendar data. If this judgment is YES, it proceeds 

step S79 ,n the f.rst half of the flow chart, collective time 
mformat,on is obtained by synthesizing the signal re- 
ceding memories of the hour and minute data and the 

s? e r<?7 In ^ C ° ntraSt t0 thiS ' if the jud 9 ment in ^e 
step S710 is NO, it proceeds to the step S78 and the 
signal reception is terminated. 

[0063] If the judgment in the step S76 for judging 
whetherthe signa, reception is ceased on the way or'not 
is NO, ,t is judged in a step S77 whetherthe signal re- 
ception is successful or not. When this judgment is NO 
t proceeds to the step S78 and the signal reception is 
terminated. When the judgment is YES in the step S77 
it also proceeds to the step S78 and the signal reception 
is terminated. 

[0064] Thus, it is possible to raise a receivable fre- 

n f U t e h1 C c' n . th ! arSa ° f 3 b ° Undary of the 40 KHz format 
of the Fukushima station and the 60 KHz format of the 
Saga station in the situation of a radio wave, and a signal 
receivmg success ratio can be improved in total. 

INDUSTRIAL APPLICABILITY 

[0065] As mentioned above, the radio correcting time- 
piece of the present invention is useful as a timepiece 
of higher accuracy in which the influence of the standard 
radio wave signal reception according lo an area is re- 



Claims 

1 • A radio correcting timepiece having signal receiving 
means for receiving a standard radio wave having 
time information and timepiece means for display- 
ing time on the basis of the time information output- 
ted from the signal receiving means, characterized 
by that said signal receiving means can receive plu- 
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ral standard radio waves, and by comprising mem- 
ory means able to store signal receiving order of 
said plural standard radio waves. 

2. The radio correcting timepiece according to claim s 

1, wherein the radio correcting timepiece further 
comprises rewriting means able to rewrite the signal 
receiving order of said plural standard radio waves 
stored to said memory means. 

10 

3. The radio correcting timepiece according to claim 

2, wherein the rewriting means is operated by an 
external operating member. 



completed or uncompleted, and the completing sig- 
nal of each signal receiving order from said judging 
means is counted every standard radio wave sta- 
tion, and said rewriting means is constructed so as 
to rewrite the signal receiving order at the next sig- 
nal receiving time by accumulating this counting 
number, and the radio correcting timepiece further 
comprises initializing means for initializing said 
each counting number every selected and deter- 
mined signal receiving time number. 



4. The radio correcting timepiece according to claim >5 
1, wherein the radio correcting timepiece further 
comprises judging means forjudging whether each 
signal reception in each signal receiving order is 
compleled or uncompleted, and said signal receiv- 
ing means terminates the signal reception by a 20 
completing signal from said judging means. 



5. The radio correcting timepiece according to claim 
1, wherein the radio correcting timepiece further 
comprises judging means forjudging whether each 25 
signal reception in each signal receiving order is 
completed or uncompleted, and flag judging means 
which sets-on a flag with respect to a standard radio 
wave station of this order by an uncompleting signal 
from said judging means, and skips said signal re- 30 
ceiving order of the standard radio wave station 
having said flag at the next signal receiving time, 
and performs the signal reception of the next signal 
receiving order. 



6. The radio correcting timepiece according to claim 
1, wherein the radio correcting timepiece further 
comprises judging means forjudging whether each 
signal reception in each signal receiving order is 
completed or uncompleted, and flag judging means *o 
which sets-on a flag with respect to a standard radio 
wave station of this order by a signal reception com- 
pleting signal of constant or more time information 
from said judging means, and executes the signal 
reception of the standard radio wave station of said 45 
signal receiving order having said flag at the next 
signal receiving time. 



7. The radio correcting timepiece according to claim 1 

or 4, wherein the standard radio wave received in so 
at least one adjacent order among said signal re- 
ceiving orders is selected and determined from the 
standard radio waves of the same frequency. 



The radio correcting timepiece according to claim 
2, wherein the radio correcting timepiece further 
comprises judging means forjudging whether each 
signal reception in each signal receiving order is 
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